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Update on Testing Activities
at NREL DER Test Facility

NREL DER Test Facility — Boulder, CO
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Meawraf

Y okogawa PZ4000 -
_ Power analyzer — For
.~ & DataAcquisition and
measurement

Capstone 330 —
30kW Microturbine
running on Propane

o - “ L oad Banks
200kW Grid Simulator — Simulate

utility grid and full control of voltage
and frequency to test DG response to
grid distrurbances
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IEEE P1547 Requirements
Over and Under Frequency

Must disconnect within 0.16s for frequency over

60.5 or under 59.3 Hz.

Over and Under Voltage

Voltage Range (% of base voltage) Clearing Time (9)*
V<50 0.16

50<=V <88 2

110<V<120 1

V= 120 0.16
Anti-islanding

DR must disconnect within 2 sec. After formation
of 1land.
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Under/Over Frequency

61
60.8 -4 Under Fregency
60.6
60.4 -
60.2

60
59.8
59.6
59.4
59.2

59 | |

—i- Over Frequency

Frequency (Hz)

Time (S)
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qu_er:- oo _ - _43 ES_IEIkaS Test: Under Frequency

: ' : : | : Setting Trip Freq
1 59.3 59.40
2 59.3 59.27
3 59.3 59.40
4 59.3 59.37
5 59.3 59.31

AVG 59.3 59.3

M easurement
Period
Point of

Disconnection

Frequency at disconnect
=59.312 Hz

20020524 12:02:21
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Over Frequency Test Results

DKOGAWA Uover:m = = = 4z Z50k3-2
' sCHE 1ﬂﬂﬂmUPk Iover:= = = = 4z Z50k3-5
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X2 f '
?‘LT,?_*_;. . .
SRAAY 3.........Z....35?.'?'..3'."$..5 .........
DN A% - 16.552ns

ol 60, 415 Hz

20020024 12:42:43

Test: Over Frequency
Setting Trip Freq

1 60.5 60.55
2 60.5 60.42
3 60.5 60.49
4 60.5 60.49
5 60.5 60.53
AVG 60.5 60.5

M easurement

Period

Point of

Disconnection

Frequency at disconnect
= 60.42Hz
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Over/ Under Voltage
700
600 -
120%
110%

500 e
S 88%
< 400 - °
)
(@)
8
S 300 -
> — Fast Over Voltage

50%
200 - Fast Under Voltage
- Slow Over Voltage
100 Slow Under Voltage
0 | | |
0 2 4 6
Time (s)




a2
7

Su

»Ne=L

National Renewable Energy Laboratory

%

Under Voltage Test Results

OKOGAWA Uover: s = = = 18=s 10k5-=
CHS 606Upk Iover:= = = = 18= 10k5-=
11 © oo, oA . . . : ; ;

L - 1 1 O Y P
T* ... ... Ann_gog : :

Start of 88% Under

Voltage condition
i Point of
Disconnection
: ?45:;9‘“32 Time to disconnect
BV EAVAV =1.34s

[ = —GA0, 0 -
E —1DD_DEH
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Over Voltage Test Results

OK0GAWA Uover:ms m m = 45 25kS5-5

CH1 EB@UP}: quer'- - .- 43 25]':5.«’5 Step to 120% OV

: i00.0. H
___I-II I !,'

w "u‘ w T10] "u | "‘\ b "‘\ ] "|“ \| "\H
il | \“ ) “\ ! .“\ ! .h |

Start of over voltage
condition

b FroooR _ | | ; ; ; Point of
' ' ' ' ' ' ' ' Disconnection
.{};x”mex ...... Tmh”m¢| ......... Vo 11 3eh. by Pj ......... . .
AT A TR ) 33'“{{3“ s Time to disconnect
IS A B | '1'“:’”"H"""";"-.;"* ..... : I‘;' o 1303 Zo L.

AN = 33ms

Z002-05/22 89:21:03
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Anti-Islanding Tests

NoO current

— Matched Load Q=2.5
‘_

RLC Load Capstone 330
Bank




OK0GAWA Uover:m = = = £s SOkS/s
CHS 12@@Upk Iover:ms = m = AN 50kS/=
]

O NN SR SRR SO SO U Matched Load
Pdr=Pload

1I_I I_I. 0 .H I

Qload=25

'-:-";:_' ....... :._1....”.|||_.I.I ........ I B
: =100.0- H

DR Disconnect

100.0-A |
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Disconnect time
=5/ms
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IEEE P1589 — Test Updates =

Test procedures are being developed for P1589

* Standard Conformance Test Procedures for
Equipment Interconnecting Distributed Resources
with Electric Power Systems.”

Frequency and Voltage Test should be conducted
In two parts to measure both time and value
accuracy.
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Future Planned Testing at DERTF

*Finish Capstone

testing with updated
125kW Genset

test procedures ASCO 7000 SLTS o e

*ASCO SLTS - O/U
voltage and frequency,
anti-islanding

*Multi-DR Test — Test
P1547 requirements
with multiple DR (+15)
interconnected

*GE Interconnection
Device — P1547 tests




